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strife * L&yk-ciasiitrfcfci::, a*rc&/hq&*£iii$fc-efT fc^t^5 «t 5ft 

^#tJ 



I©t«l:J:otl64t5t©"T?fc5rf:#|iBLt, £ fi^i&I^MJ 

**M-CI±, K<D*Ty7 U) (n) MfSriiCj;^ ^©BW*idlLt^5. 

^(DMB(Dm&) fc5^l±*#£<b;6rr6j (¥m-k^<Dft&<DM&) kmnj6&.m&&4i't& 

m& <d Mm -t § * & s» & £ it # u ± m. t & mn w ic- st a & 5 v > « mm <d m % m 

(n) *iMJ*©;*rfij 

a) iW^l^Hlit^^l^lCIt 

b) «IW«l^*s^ltWt2fflat)5»^fc«:, 

EI® fB5 W3£> 
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1116(4, i fi©i^ w ^ fc5 ^ a(Z) ^ il/ ^ t70 _ mx~hz> 0 

m 8 (4, *^Bj^-&(ci5^6MS^scoaf£tL^^-t-7P-iat?fc-5 0 
&%to&<Dmmt%n^<Dm&&-&Tzm&^^x*i-yv-mxibz 0 

ti^^^w^mwLi. r> ^u3z<Dm$kft^^Wi^K-D\,^x7F-t7u-mxfoZ) 0 

mi at, m^m^m^2m<Dm^(o^m^^^^^xm^m^(D{iLmwm^m<Dm 
ti^^m<Dmmt^u^<Dmm^-^^m^^<>^^x7jk-t-7ti-mxh?i B 

mi 2(4. m^m^m^2m<Dm^(o^mm^m^m^xm^mw(o{i.w:wm^m(Dm 
ti&^%a9k<Dm$k£ v %n^<Dmwip&^m&\z-^x TF-t? u -mxibz> o 

mi 3(±, m&mn^* b/is<D±£&&m^zm&<Dm&mR&Jk&z&m<Dffiti<ni 
m*7F-r-7v—mxhz> 0 

hi 14 (4, m^mn^? b;i-<D±%&%m^&m&<Dm^MR&Jk&z&m<Dmfri(Dm 

hi 5(4, m*«ffs-e*>*»Bij^y b'tmizmffifrbMfrx^^ t ^K^m^m^ 
te^^xm^MR<D%fa%mfe^zmw%m.wTztctb<Dffiumxhz> 0 

mi 6(4. *&m£miz&\,^xm&mn<D%famm<Dm*L&mm^y \?&m&mmi*$> 
mnx\,^m^xm^m^m^m^±^m±Lx^^m^^^>xLtf)-r-7ti~mxh^o 

mi 7(4, ^m^m\c^x^m^(o^nm(Dmixt:m^mnmkm^mmm 

3 



81911, *&m%mz&^Tmffi'<# ^©jfaj&acflEti&gii 7 om^m^^ 

HI 2 Oil, *|g0J^3fe|C*5^-C^M-<^ h/KOj)ittJ«La©**LSrH 7 3 com^Mff-V)]? 

111 

[112 4(1, ^fl^^jfelCjSttSiBi^^^^lnlSr^feSai^ife^feV^T, ffi-§i»£ 

di 11125(1, *mwxmz&tt&m^mR<D^fa*&}bzmfexmz-i5\<^x^ m^m^* 
mmxhz> 0 

£1 SrSA 1 1- 5 ^ > ± 5 W^Btl^asff ih t T v> 5 NPM EHU £r#j£ L X , ^ OB^IIS 

Ltb-ty v-mxfoz> a 
m2 8(i, *mm%m^rt%m^mR<D^fa&M&®\fe%m^^^x, m%-m&& 
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m & u fc t # <d & wl t * s ^ -< ? h >v zm^mft <d % ^ t % -tu m * 

Lfe-f 7 a — mx»h% 0 

^§ m o mm &m ^ mz tm 
m i KTjki-x o ^ mmm i (Dmr^m-r^wi^M^m^mwut vxonm^y k 

ttyf4ia^ ft -*§-$£Mi LT^IKj' K 2 -5 JHfill^yK 

ftt^^h/Ur, ^ttfcltSltlf^^ h^H„ (r, t) i-rs. 
«#»£^«aMS£i-3ttfHWJ£/B©« h/l-H B (r-r. , 0= , 
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^#W:PI«rfc»IS*tL, ^oJt^PflS*^^ h^H» (r, t) Wlia!)7Vn« 
•9 % $J;»#-<^ h^U m (r-ro , 8. , t) i^flf F/l'H 5 (r-r 

«, , 8„ , t) ©*SrlSt)W-fr.if±-t?fr&V\ «fclt«M*&#Kt-5fc«>©ffi 

t ttr> . mm&}k&m\<mi<\ ^mmxa. m&mx-^* h/m~ <r, t) <d^<? h/u 

e„ (r) ©*i^&Brj©#a-C»-C, H2fc*fiE«5Kfc::i8V*-c\ 13 4 Ic^-T J; 5 fc, fflS^JK 

#^<^ h/l/H m (r-r= , 0 <= , t) h/Ue „ ( r ) «7>^|r] (;igE&®~-<£>tt 

J^/dc^"*^ h/m*= p ( r - r o , 0 = , t) (SI, S 2 , S3) c 

H m P (r-r c , 0 C , 0=H m (r-r e , 3, /)-( H m(r-r c , 3, f) e n (r)> n (r) ( 1 ) 

zs^ft^, 

H m P (r- r c , <9 C , 0= H.(r- r c , 4, f)- (^(r- r c , ft, /)• e n (r)> n (r). ( 2 ) 

H m p (r - r c , 6 C , t)= H s (r- r c , 0 c , t)- (H s (r - r c , 0 C , t)- e n (r)> n (r). ( 3 ) 

kftQ .tf&f&ft^? h*H m *• (r-r B Jc', t)li«f«#'<n;l'H n (r, 
t) <Di£ft&<£As-?^t£^Z. k&ftfrZa 

U3&»U/j;^b, hA-e „ ( r ) o^tRi^Sttt^lt^ffi^lt^^^S r i fd J; D*HBj£ 
fr^t h/UH m (r-r„,0o,t)H:l tt#a>fiM8Srifco-t^.5„ oj^ *Z9 
h^e„ (r) £WM#<£;*C£ S^BBfcfcriRlCit^^^fefctbS^b, m±Lfrf& 

^*^2^^^^fe^^feiLTfi^©J:5^^feT't ) «^^v^^^^{TOT»«t5^ 

H„ (r, t) (Djjfaer, (r) tfllt^V^li^ lfil^ 0 Z <DlilWMJjfa<DmiiL 
h^&^f hAse m k~t& 0 ZtlkJjft e „ ( r ) 05 h/Mf e P . i = e m X 
e„ ( r ) tt^f hfre „ (r) ^l^tiStS ^bttiSt^^^l, ^oillfte™ 
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<DjjfaiZto&L1Z.i><D<D%fa&<£lbti*i£ £&H m . x *> (r-ro , 0= , t ) ti~ 
^ .'('-«"., <U)=H m P (r-r c , <9 c ,/)e pl . (4) 

e p, 1 = e m X e n( r )- ( 5 ) 

T? fc 5 ( S 4 ) 0 

^f/Uep. x tf>#ft i:^^ hA- e „ (r) ft fcE^-f* 5 # WU 

e P . 2 £*#>3o ^ h/Ue „. 2 ©^M^^^F^e^ ( r ) ft {Ci!^ 

&"<^ Wm m p (r-ro , flo , t) (DMBZH™, 2 p ( r - r «= , 0 c , 
t) fc-J-tlfi, H m . x F (r-ro , 0o , t) e„. x iH m . a F ( r - r <= 
, 0 o , t ) ei> . 2 fitfU^^ h/l^H m *» (r-ro, 0., t) 

H m , 2 \r-r c , 0 C , 0=H m P (r-r CJ />e„ 2 . (6) 
e p , 2 =e p>1 xe n (r) (7) 

hstsx tc5S^-f-SSafefi«l*ai?-SrK-*Ufcth3HK^^ h/m. (r-r«= , 

0o , t) ^$^a#<tl^C¥K^#iJbfc^J£j&#^ h/UH. (r-ro , 0o 

, t) H^I^-ftSiptfei^^f^rc J^n/Mc Srft**Lff, 

fi, El 3 (CTFi-j^^^icfev^T, m 5 l^-f-J: 5 K. 2 ffiw&^BSJ^* h/w-H ». , (r, 
t) , j = 1 , 2(7?^-[Bl^-<^h/^e n x (r) „ h^e„ 2 (r) fc-J-fbtf, ~<Dffi 

m^W-^-rZlifa^? F/l^e N (r)=e„x (r) Xe n2 ( r ) ^<D«m#<7>tti;£ 

ffl^a, 

(r-n, *„, 0=H m (r-r e , ,)-(H m (r-r c , 0 c , t} e N (r)> N (r) (8) 
£ >R £> 5 (SI 1, S 1 2 , S 1 3 ) „ fcfcL, 

e N (r) = e nI (r) x e^O). ( 9 ) 

-e£>5 0 x{±-<^ h/i-m^m-to ^(om^^i-i, to&&&vm&tej&&t±in. <> 
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£ 9 ^(7)^t*fo5 0 

WHSroll^n/^c U, y, z),Wi«©||^Hn 
a-0 (d x , e y , e = ) t-tZa o x zmfeft. e v &mm%. e * & 

*55Mk:fcv^TH:, If J£ 3 it (1) fcS^ttst (6) ©3S3*HB<dj£ 
^£ffl^T$J^a#-^ h/UH m (r-r« , 0 «= , t) * 5 r i «t 9 75 

<D{f -^«&#-<^ h^H= ( r - r o , 0 «= , t ) fig $ H m ( r - r «, , 

0c= ) &jR»£ri:#Brte-efc3o 

H s (r-r c , 6> c ) = (H m (r-r c , 0 C , t)H m P (r-r c , 0 C , f)),- (10) 
fcfcU // m ** (r-r o , 0 o , t) fis£ (1) (6) -5- *. b *t 5 It 

»^©aa4 1 ^ffc5o 

tt, EI 4 (DWi&b [Rl#-efe5 0 

SOfi-^flS^^ h/UH m (r-r. , 0 o , t ) (D%-$L9?<D^ & H m (r-r. 

, 0o ) #8»jtfi[^Lt*5^"Cl*»fi!6^S:*«)fcll^S: (10) 

tttfc^a^tTx.^ j:v^ 0 ^^^{cfi, m 6 fesvMiia 7 {c^-r^a^^T? c (sn,si 

2,S14,S 1 5,S 16) XI4 (Sll, S12, S 1 4 a , S 1 6 ) ] „ 

(D mm%kkmm&<Dfem 

:olSIi:»t5I#384S©l«!S^^ h/ir c (x, y, z ) . «JMS£*G>$IMi 
^n/K)= ( 0 « , 0 y , 0. ) ^^^S^t^-g^J-C'fcSo 

«JMS£«©*lMl*:xtti: U ^#^^M^7K¥J-S^tLfc^^y-#^7k¥ 
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Mfiigo^^^ b/iso = tt, SUMS*'** F^Cm £JM5£^ h^c = 
5i*#^-<^ h/uc <= o st z-# (i^b^iiit'^D) <oji 19 {d^fi^ e = 

y -tticDjig i? tei-t^ftR^* h^C = x &m&ft 6 y fcTttlsHE-*-*. rcoM^^^M^^ 

(2) Sft£ftM£*iL^M^lJg ; 

bixSo * btlSIIHttSfci: D t iroftf «ffc^l:*ft5»^l:fi, 1 43 

/t-r<= (x, y, z) co3fi<oiM/&5m*»-T?£>3 0 0 , ft * ^ 

53 ij w s m & ft v ^ 1 3ft 5 n b # t? $ ft v ^ i>> b , M W\ ~> v K & % {£ ± y if £ m K. X V * ft v ^ ps 19 

©«tt##*>3 fc*ffi*^^*sfcoXfeE«lft*ffi**ae>*^i:^-C#ftv^»5>, com 

v^-f ft^ii-a'kiSs^-Cfc, *feUft©fi«£l-hroS!ft3!£fta^*dS»feix* J: 5 ic^ftSffiit 
i'J^^cOEg : 

mmmvxm^^m^i-^o m^m^co^m^m^ir^mm^b^m^^xv^-^mm^ 
*>sa»e> % m 8 {-^^B^t-jBftsfiss'j^^^aco^n^^b-cv^ j; 5 

£5£a63*>L3 (S2 1) ia£«J*©l+l*j5fc#*jft*:5&3 (S22) li#»Blf^i:^ff 9 
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m&m&(Olym<Dm%. (S2 1) £lfl*J*#l£J:3ffi#«#*0>te«©*ffl (S2 3) t 

- r „ , 0 c , t ) (1) 5£-C«£*L5«i&j££'<* h/VH m - ( r - r «, , 

- ( r - r «= , 0 CJ t) tdS^KWfc-ife-t-SJ: b^r o , g$^-< 

n/Mc fcfcfctbtf (S 3 1) . «#l§4I©eti:^^#5r (S 3 2)„ 

fi<D<@#[£--i§:£-fr3 r i^-etr. $J/£»^ h^H m (r-r<=, 0=, t ) & 

(//^ q p (r k -r c , 5> c ,0) ( -^e, q P ( r k- r o 0 c ) = O,k = l,...,N m ,q = l, 2. (11) 
45N« <H©^eS:Sr#*ttf «tv^ ::t\ q = i, 2 tt*f^ffil-¥fTt?ll^{c:a:^-r5 2 

(S 3 3) „ bfciSo-C, ^ (r - r o , 0 o , t ) . H = . 

q ^ (r-r=,0 c ,t),q = l, 2 fi-ttL-e^UjRI^flSi?-^^ hA-H ra ( r - r 
«, , 0 a , t ) kmWaf&teftWMft^? h;UH . ( r - r o , 0 <= , t) ©q^l 
£-<D^;# It ^n/K)c S8x , 0 y , 0z , (0 y , 0 - ) , (0 

= , 0 ,= ) , (9, , 8 y ) , ( 0 « , 0 ,r , e - ) , <*> <DV>-f tb^Sr, ^ h/u 
r= ttx, y, z, (y, z) , (z, x) , (x, y) , (x, y, z) , 0 <£>V^-f *LJ&» 

0J*.tf, *ftHR^«E#5g^Oftfi-<^ h^r «, (x, y, z) «»fi©M0 

(tf m> q P (r k - r c , fl> , 0) ( - H % /(r k - r c , 0 Z )= 0, k = 1, 2; q = 1, 2. (12) 

10 



£5 4fi©;frga;«:/!¥tttfx m.W%±m,<D<±U'<? VAst o (x, y, z) ir^ji^e, 
(S3 4) 0 fcfcU < . iSBSISJ -To 

110 {-^-T «t 5 (d, MOltNu UNu /2fiKl©^5N m ON 

*b ( S 4 1 , S 4 2 , S43) „ 
min{||;^|^ q P (r k -r c> ^ - tf e , /(r k - r c , «| (l 3) 

¥&f£i£U min { . } t± r c t 9 C { . } ©fJfrasfc/Mufca r c 6 C & 

rc, 

*fe5rt^t*t5 0 fr k , q tt**#»feJbS« (13) ^.(D^^^OK 

minfzZ^J^KT^ * ^-^ q P (r k -r c , «|. U 4) 

-in{||^,|K q P (r k -r c , «. ^ - ^ q P (r k - r c , (1 5) 

min{|t^^(K q P (r k -r c , «. ) ( - ^ ,'(r k -r., (1 6) 

4iftt6rtt-C#5 (S44) s (13) (14), (15), (1 6) iUd&VN 

T r c i: G c ft (1 1) ^.(Dm^tmCM^^W^hO t-T6 0 

fc*5, ^iroRM^jSV^-Cffl^a*^^ h/UH- (r-ro , 0«= , t) f±«^-^# 

*wnu u i ) fit*, m&MR&mnmz. 2 m(Dm&, m 1 1 {c^i-i 5 ^ 

ffla±©ll*S»0f»c:fctt5«S«»'<^ h^H m (r-r- , 0. , t) i)*b s (4 

) a:-e*$ttsit»*-»'<^ h^H„ (r-r c , 0o , t) «#5-c, &mfeWiffi 
^(DX&j&ftvmmmtmnmnnktKm&^fi h»H m - (r-r. , e„ . o £ 



1 1 



S52) , imMt^|^#5:H^-t5 (S 5 3) „ 

#T,*fcl$fc<Z><BgcNw ISJfK^^'fcSM-cai^^^ hyVH m (r-r„ ,0*= , 
t) Sr»T, 

(^ m P ( r k - r c i4-A- r ., 0=0, * = 1, -,AA U . (1 7) 

45Nu <@O^SS:Sr«¥^Wr«t^o F (r-r„ , 0 „ , t ) . //- p 

(r-r= , 0 «= , t) (i-etL-etbM^m#-<^ h^H m (r-ro , 0o , t)t 
(r-ro , 0= , t) t (Dft&f&ft^f h^H m * 
( r - r o , 0 = , t) h/UH e p (r - r o , 9 «, , t ) £l?£> a * 

^<^wk)c iie, , e y , , ( e v , e * ) , ( 0 * , 0 ~ ) , U , 

0 y ) , (e^.ev.e^),^ ©V^tt^S:, h/Vr <= fix, y , z, (y , 

z) , (z, x) , (x, y) , (x, y, z) , <*> tf> V^-f *LJ&> t> © £ 1" £ = fc^U 

3cfc3Sfl*«*36£aK©te1t-'<* c (x, y, z) t«#?g41©^8 



*S 5mcoJjm^M tttis M$f-m£.M<D$LW<? hAsx «, (x, y , z) N ;£&ae. , 

0o=9o ( 0 y , e = ) -e £ o 

HI 1 2 ^=<-r«t 5 ^ %:%a$k(DmWtNv i^LTNu fiKl©ilft5N» (>Nu ) 
ffl©*j^88£«Jl L &»;fc»-&l-W: (S6 1, S62) , ^ft#©fi#«±<BSl&fca!£* 



ir&S-ffcK r c ( y, z) t^mn& z £*£>5 0 fc*?U < . > t fiN?P*W^£r3ftU 
min { . } fit r c t 6 C £^;fC, { . } <D # # * /> fc: ft 5 r c £ 6 C ^r^^S^i: 



(^ m p (r k -r c , 6>, " r o 6, c) =0 > * = 1 - -> 5 - 



(1 8) 




(1 9) 
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min{s^(|// m P (r fc -r c ^ c ,r]f) r - ///(r k - r c , *|. (20) 

^4^H^ p(rk " rc '^'A - H ^ - r - 4} ( 2 2 } 

ft*f£i-5^fct>T?#5(S63) 0 (19) J, (2 0) S, (2 1) X (2 2) jtt 
*5^-C<^ h/l- r o fc"** h^0 = fi (1 6) St^il^ £: P i*lrio^©H3c 
fc*5, W±(Df^0Jt-*5V^-r^J^^#-<^ h^H ro (r-ro , 0o , t) {iff 

©JiJ6fcia^<7)^^iiii$*5^^a^7W7i^^ firMLfcff ^tfeot^ ^^ciiil^^ 

e>^fli«H!t* t iifv^*ai3eis*sr#fc^s^riiitti s i<5'' % « 

blcrtuSrffi^-Clti^ai^SrWfclft^&a^ftH:, *tW«#M* 1 2 IrI 

tfttltfeS. Nu /SiWlOS^StgftfcftSiBJttl^^ h^H„ (r-r= , 
0 «= . t) frb, &Mffi\Z-&tf%%t&f&fr'<? h/VHxx, (r-ro , 0 «, , t) fir 

3ft*. *OlS* H® fir #J«Hf UTSO^^-^ h^H m (r-r<= , 0 <= . 

t) *lllIMt5^i:i-J;D, k£©m^m#Mfc#o>;fc#&//. (r-ro , 0= ) 
^^*6S 0 :iii:SiiWm^©^SS//c (r-ro , 0o ) fcas^KWfc-ifc 

*-SSt5:ti s t* c t, 9Jt8^^ h^H„ (r-ro , flo . t) fir#S#K 
H s (r k -r c3 0 c )-H c (r k -r c , 0 e )=O,*=l, ... ,iV m . (2 3) 

fcSNu «©*ss:fir»tt«!J;^o mi 3 (d^a^jjictLfi-^i- (s 6 1, s 6 2, s 6 5). 
i/. (r-ro, 00), Ho (r - r o , 0 o , o tt^ti^tim^m^- 

H m (r-ro, 0o, t) ^bfftHimi*©^^ N/K7>^^$ tSftSttfcSUf 
a^1?fe5 0 ft %m^^<? Yfr(D*L% £ H* (r-ro , 0 o ) fi §£ (CI S£ BJ! bfc «fc 5 
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¥*&fb3*lfc*T?fc»K is^-m^^ h/\s(D±£ &H m (r-r= , fl«, ) ttgEfcKK 

0 . ) , ( e - , 0 « ) , (b« , 8y ) , (e^.e^.e^),* wioTfttf* 

F/Vr c 11, x, y , z , ( y , z ) , ( z , x) , (x, y), (x,y,z), 

fclfctf, *fcffcflS«#3B£*i<0&tt'<* hAr o (x, y, z)-Cfe5^ll, HHroSII 
£ 4§ Fir ~C ffl £ a # * # T . 

H s (r-r c )-H c (r-r c )=0. (2 4) 

£5 3te<E>;fri£5*;&8mf^ BUMS it hAr o (x, y, z) tXtiLftO. 

&#5 1i^T*#5 0 f-fc, ^ hA r (ii^i^it^^ hA--?&5 0 

*£P!$:tf)MN^ I^LTNu /3fiK±OH45Nm (>Nu / 2 ) ffle0»3f7? 



r c ( at, r, bm&fte, &#«>5o fefcU min { . } tt r c £ e c £r 
lit, { . } #*s*/htCJ5c5 r c t e c r <b £r«*ir-3 0 *fc, ^ f± 

m&tttfxhz* (25) 5S;©ftt> 5 



& t*tTZ> £ ifct^o iH |C«ia<Z>«EtbS:^-r(S61, S64, S66) 0 




(2 5) 




(2 6) 




(2 7) 
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-efoSc m -si-sums w*.«jfi±*>e>^e>^©¥ia:^fs-f* K^sff 

~<Dm&. mi 6 b fc, h^H- ( r - r . , 0 <= , t ) t 

t5it, rtUfimtWfcMl^fll^^ hyUH„ (r, t) tfe5^6 (S7 1) , M 
McD^pW^ffi^-C^^^^^rp]^^ H^e n (r) = (e». » (r), e~. y 
( r ) , e „ . . (r))tt(S72), 



.(r) = - 



(2 8) 



J((^.(r k -r..«.0]f) t , , 

^ a (r)= i ^ , 2V - (2 9) 

^b^^^tfeSiH^'IS. fcfcU # B , cc ( r - r c , 6 C , t) (iti 
(fS2<P;frjfc) 

hi 1 7 «t 5 i-s 

^-fa'J»#^^ h/UH TO (r-r<= , 0= , t) (OmfeW*^? H^H m ( o ) , 

H m (<») = F (H m (r k - r c , d?, f)) (30) 
£r*&5 ( S 8 1 , S82, S83) Q 
::t-, f ( . ) \-ty~ V ~35&&£U aajgiK^* h^H m (r - r «= , 0 «, , 
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h;UH m (r-r„ , fl„ . t) ^fy^yy^LfctWiC^LtFFT (fas 
t Fourier transform : jft£ 7 - U f^lLT^^ h/USr*fetUfif «t 



fi«^*ft^OftJBift»o, « .1 = 1, 2.-, N. SratttH-*" <S8 4) „ 

«co , , i = l, 2, -, N„ S ©^«UKT<7) (1) ^fcft (2) 
m=gmft<D%fa<Dm&#tiL'<* n (r, o t ) , i = l, 2, N~.&#«>5 

( S 8 5 ) o 

(i) m%ftmmm<n7- v x , y , z jfca-oi&fcnfcSrJB^-c 



iaf)ifl#©*I^WiWt^^ e n ( r, ) . i = 1, .... #„ s Irtfe^o 

fcfcU H„ „ (a) i ) , a = x, y, z, i = 1, 2, N « s $I5£S£#£> a 

(2)3J3&#a>i , L = l, 2, N» . Id^b-CSKJi^ftSriiiS*©^'^^ 
i:-r*«#*7-f A-^Sr^U, (2 1) sSfcS^f* (2 2) StTO^ia 5 #14* 
J^fe^* HA- e B ( r, a»i ) . i = 1, .... ^. £*&3 0 



(fH jH U«Jl 1 H ^j) 



/=1, ... , 7V ns . 



(3 1) 




(fc«( r - r .» *„ ^ 0l) t 



a= x, y, z; i = \ ... , N ns . 



(3 2) 



,2 ' 




= 1, 
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7, T Z 2?! 3 

mffim$L^?h^e~ (r. o,i), i = 1, N n . £$NHW<^t*I^ ^ e 
„ (r) k*Z.X. #^Jl&ifea> ,,1 = 1,2, -N„ .HLttLX (1) 
jfe-CStHSfiJc^* WVH™ - (r-r«,,Oo,a)i.t) £*#>2>o 
H m P (r-r c , 0„ « i ,0=H m (r-r CJ 0 C , r) 

-(H m (r-r 0 , tf c ,/>e.(r, ^)> n fc «0,'=1> - . (3 4) 

, , i=l, 2, N„ E !W5:i^^tfcft^5 0 N t e = J^ft 

^AtoMi^miiT,, * , k = i, n« - - *^5>*«3iaft^raKraT * 

e . .Sri 9. S-lSIWfclWT.. u , k = l, N t . s .l^Ut^rolt^^^ b 

/VHm - (r-rc , flc , , t) (D&mttmm-tZ (S 8 6) „ lit', 

IRHSHQT * . * =1, -, N « • - *= fi'>&< fc*<Z>-|8rtS&©B#iSE^£l:&LTW«e^ 

v « v . 1 . u (to i ) , k = 1 , -, N « - • * O^tfc^^^^c 

(1) ff^-rs 2^^-(^^Mtt^¥^ 

(2) a^i^^^i 

(3) E3£i~5 2 ^^-co 2 sioTO 

M> ((^ /(r " r c , 0?) Tu , <7 = L 2; * = 1, ... , ^ / - 1, ... . 

(3 7) 

(4) jft^-fS 2 fifc#<£> 2 3& 
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(3 8) 



JmeankMv^, )- mean k (v evali k (6> ; ))J ) 

var(cDi) = — ^ t t-vt 1, - . N m . 

mean^v^^i)) 



(3 9) 



^Ilt, var(co i ) *S*/hfc)fcS^««[ffca) . "CfeSffli.-*- (S86 
) „ :rt% mean k Oiiii? k t*ft5¥^^i 5 - 

Z() 

mean k (.) = ^ — ■ (40) 

W^fRj{4-<^ h/We » (r,a>i.rxxixx)t&5o 

fe*5, var(co . ) ^*/htft5^l««E»o> , . „ . » tt 1 MBff-C^&tUi+^fc 5 > 

^SsClfcl^Tfi (39) ^"e-^^^tlSSfS^Sb^Offit^^ WVH~ F (r-r 
t) t4jE«f*JfcflH|-C*>D, ^^y^3tff4jW3e«ff-<^ h/UHx„ (r-r. , 0 «, , 

t){iif^#^JlS^ifif§^^^@m^-&5^^aii7^/u^^iii§Lfem-^-C'foo-C%, 

Sfc, ^^^TJlzM*^ &5Ji3« f x /2«) , f 

3 (=co 2 /2tc) , -, f n (=co n /2ti, n=N„ s ) , 5 £ II 1 

8 Id, h^^fcS^fs'T'S 9 1 %'&&&! : m<Dffiti&m 1 9 ^ i^&t^;? h*(D 



18 



I?ttiit^©^^^Mt5^f5'7 B S 10 1, S102II^7^S111, SI 

^(ommr P «, r * . d £mmm<D&F f B mr B it^Jt, «p B mra^&tf s^w©^ 

^MifMi^ F/Ve n (r, t i ) , i=l, Nn.tr (2 5) , (26), (2 

7) 5£«&M£ffiW^ h^e n (r, o>i), i = 1 , N ,* . <Wfc> Dfclffll^ 

*u±\ eJLii-ttiKLfc^afcbfc^oT (33) #.<Dftn&&frk-rztiFmm&\*& 
otitis ^wBiFHrn^t^fts^^ h^ e „ (r, t, ) %m^m$f-<Dj?fa t ttifflt 

(M3<7>^fe) 

Mtf*$&£J3l&SCa> « . i = 1 , 2, -, N s Sr»ae«Ufc*S % *<Dft*>*) l£« 
iSI^ fc^**tf % fB2©^&i^<|PID#ife-T?*t#»^©*lRlf±'<^ h/l-e „ (r, 

CO i , m i ) & * ft S ^ # "C 5 , 

var(o) i ) dS*/h^*S^JS«[»[a) i. ~i - f± 1 ffi ffi T?* «) ft fi <fc ^ <£>lif& 2 

^ftlcfev^TjUSSfc^^^ h^^ffi^i: f x (=o>x /2w), fa ( = 

oi a /2 n) , f xx (=a> n /2*,n=N„ s ), &igjft-f- S^S^^S 2 2 l^-f „ 

^T^&LS^tfSctUilll 1 7 , 119, SI 2 0 Lfc<b<D ir. |Sl^l"efe5„ 

<d w it $ mt m k w * & * ^ $ m tdi t & & -r s r. t £ a -c jt # m # © # it $ m sriu^u 

IW«fk«>«i^SrEI 2 3 ^^-Tc 

(515 
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/ _/ -r Jt=l 2 3 (4 2) 



#©»*ll^©«HBB*fc**** (S 1 2 1, S 1 2 2, S 1 2 3) . flHH&£ UTtt, 



5(/) = l, t k <t<t k +t st0? . 



(4 1) 



(4 3) 



Kr) = J^^^(H m (r-r c , Z TjfsQ- r)dt. 



(4 4) 




(4 5) 



(4 6 ) 
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±m<D^-rtifr(Dmmm%L&m*t %zmn r = t . y ~ (si 2 4) , it 

25f? it L"C^5ri ^Sft5: fciS*Ct 5 (S125) 0 o£ 19 % f#M t = t - y ~ «, £P?§ 
t&nnt-tZi'—fri'* s ( t - t » y „ o) ^±"9, s (t) ^ rij o 

Zm^ROjffa bfrft-T (S 1 2 6) o i/-frl/* s (t)^r-ij (^2CtI) <D 
fc£fc<Ti!-«r$BftU rij (Il©tl) ©it^fStih-fSfe^tLT, 

( 1 ) m.B%Lm^msk-tz> 0 

mz-&. mm r peTiod xm^-m^<Dmmt»±^mvm-t 0 

s(t) = l, t k <t<t k +t stop . 

(41) 

= -1, r A + / stop </<r t+1 . 
tfeot, «>- 5 ( * ) 355 1 ©i#fcf±flt*«|fS:fltJhU, -1 <Z>i#^{i3£ 

^-4 = ^,^=1,2,3,... (4 2) 

(2) v^-Ms ^-Wl-^Jti-So 

) fc^-ceas r— 1 j o^iuiffflf^lfi, rij 
fcfcb, s ( t) srBf£©H#mjiiMB:A t ~ ~ i . ^ft t tr^i^iftts 

ftlc:, HI 2 fg 5 <D#fe£|Ef]« ^ s (t) fcauemu-oy/u 

Afc5v^li^#^o^^<o^ft3a■«:^:<offiBaB8Sfcs^*^^>s (sm, s 1 3 2, s 1 3 3) „ 

i?(r) = ^^ r -| Hm ( r -r c , 0 C , r^-rM. (4 3) 
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R( T ) = £ k+ " TW ^(k m (r-r B , 6 C , TjfsQ -r)dt. (44) 
R M=f'* +NTTv *° i \ H m, a (r-r c , e c ,t\tt-x)dt,a=x,y,z. (4 5) 



K(r)=l'^^^, B m . tyf^~r)dt,a = X ,y,z. (4 6) 

„ c . u , (k= 1 , 2, N . y „ o) f±-«t««|iflF«£-f-5 (S 1 3 4) . Mxi 

tt\ t sy „o. * , (k = 1 , 2, N s y ~ «,) #r <^<t 5*« i *l«r^lB* s 5fefTi- 
5Hlut^T5^©r*fc5it5o ^r^^s (t) t«-g-»*©tBH«^aSJK:*«> 

k = ^c, k ~ ^c, i, k=2, N^. (47) 

k = 2, .... yV sync £ zu sync , fc , k = 2, .... yV sync j&»e>jgb3lv»fcfc 

Z( A W-Mynck^ unit ) 

Sf = -*=2 (48) 

^sync ~ 1 

r = * , +# (4 9) 

'sync 'sync, 1 sync 

r ©B£ME:M<0SI hA'H- (r-ro , 0 = , t) fd^L-Cfg 1 (Djj&b 

mm%jjm*mm-rti&. h^h» (r, o^fie^ d) ^65^ 

( S 1 3 8 ) o 

128, 11129, @ 3 0, B3 1«r#iLXRIBltttWt5, 
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( 1 ) jgflm«»;:f!tjfc-rs. 

m*-&. mm r peTioi xm^mw^mtWit^m^M-to 

5(0 = 1, r t <r<^+W (41) 
x'foox, v-- s ( t) & i ^mzt-ttWit U -1 

'k-l ~'k - ^period' *~ ' Z > J ' - 

(2) ynii -^-^tc^jh-rso 

) m*jv^«* r- i j ©fc*fcf*««#*»«u ru ©fc 

j T?fo5„ 

sit) tmfe&ft H. ( r - r e . G c , t ) i: OE«IKI4BHBIft«r 
j|t»5 (S141, S142, S143). JS# T perlod £rft£ T div <0«MHI<0 N d£v fi 

fctf U Ra ( t k ). a = x, y, z ; k = 1, .... N div H ra ( r - r e , 8 C , t ) 

(O aMfr K. a ( r - r c , 6 C , * ) bis- sit) k<DtiFmmmx-*>Zo 

t,=t 0+ k.T A „ k = \...,N &v . (52) 

^W-r^V^TO^ ft. d)'s mp (t-t k )dt, k = l, ...wV div ; a= w- (5 4) 

t-tZo ^<om^. >- s ( t) * s ap ( t) t?B#^^s D fcfcb, 

23 



s mp (0 = s(t), o<t<r period . 

rr-e, MfcU^ H ffl ( r - r a , e c , t ) <D x, y, z M^icMtSffiPlii R a ( 
t k )> or = x, y, z i^tZ-f^Z K 

e n (0= (^fe) ^(0 ^(O) * = - . ^iv 

H m ( r - r c) e c , t ) (DMB&ft H/ ( r - r c , 9 C , * k , t ) , k - 

^^■{ittl^^^ h^H 0 ( r - r c , 6 C , t k , t ) , k = 1 N iiv <D$>ttm<D 



^((H m P (r-r c , 0 C , t v 0-(K P (r-r c , 0 e , t k , t 



+-,k = l, ...,A/- div . (5 6) 



II©*[Sltt5^t^T't§ (S 1 4 5 a) „ fc/cU < . > t tti^M^SrtSr i 

:i 4fc, ttf^^^ h/U H. ( r - r e . 9 C , t k , * ) , * = 1, .... # div <D x # B , 
- „ ( r - r c> 9 C , f k , t ) , y/&# # m , y ( r - r e . 6 C , t k , t ) , z //„. 2 ( 



J((ff„,/(r-r„ 

A)=^ 



«.' t .0-<K.'('-'i.«. < t . ' 



flr = jf,y, r, k = l, ... , N div . 



(5 7) 



Z Var «('k) < 5 8 ) 
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JJTk^- (59) 

iRit-rsr (s i 4 5 b) 0 fcf~u fc5^J t * {^ttSfsKPifcR ~ (t 

k ) , R y ( t * ) , R = ( t fc ) f*#&(0##££oT^SWii14#fc£„ 

(R, (t k ),R y (tw),R- (tw)), CR~ (t„),R y (t 
k ),-R, (t*)], CR^ (t.),-R. (t fc ),R. (t fc )), 
( Rx ( tfc ) , -R„ (tu ) , -R- (t, ) ) ©4l9©aW*fL-C, 

ti5t'|5 (S145c, S 1 4 5 d) o r©^f B 1l2|1©Ml#^^ H^H„ (r- 

r 0 , e= , t) KttLxmi(Djj&bmmte3>m*^mi-ti&. m^m^? 

„ ( r> t)tf>2ffae„ (r) Sr^feSr (S 1 4 6) . ±iE©S&BJi T?« 

HITp^ ioa^^T.iv o*HIHi©Ndiv fi©BHHfc$HMLfcR##J t * £ 
ffl^fcriK ftfrOfc: (4 5) stfeSWi (4 6) ^^■^.e>*vffiHBa»^ffi^fc*S^ 

ft 1 ^^ife^i^2oJi&m^v^•rtb^ ) ^f^■a#wJ§IiSP:^-i^cL-^v^«^{c{4, iti 
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ffi # -efe 5 t ftWm <DfcW-MfoX(Dl5faXh%^{Mb%:n\ti-tZ>^b XfoZ> a 
Wl Jfe £ ft fc -ft -§■«#?■ #^ r^j t Stigr-f 5 S^tt © 10 W.15 r&J ©fi # t? 5 «&£#fE*fl 

ie^ie^-oM^fig^^mmL. ^<Dmm^^^m^m^m(D&mbmM^m(D7kw-miH 
X<D3>faXh%Jj\iL-& t zmitiirz- k&»tmxh& 0 

<b m jfc-f- 5 MM©#&a:;>7 fa 3> <b ©« % -e & 5 §t#4£i t ^^ft 07k ¥® -e©* ft t? h 5 

i^tc^ hKmmi<Lm^wi^mm^^^^m^mmmKm^2m(D^xh^ t^iat, 
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(om^m^x^^^<DXhM}£<D^otih(Dxhmm^mxh^iK mnm^m-^ 
3 ■%mz.$\tfxw.$i-rz> 3 # ft so ^-rs - t *>-e# s 0 
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[«rffH»#<B*fiffl] 

tfifea^ir>-^-^s'j^Lfcmjfe?5'j^a#^, mm^m&cD^* vx<o fifth 
^Mi«£fc5fca:*>aij£L-c*5< r. t *r4#«i-*"5»** i ^sa«oiBBiJffill«^«6. 

46 <o m b ^ fe a v ^ [p] <d m h € & ft ft z> frh s v ^tffifevmvk r k ft % mm^-rn^ 
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* tMfBMW^I&^Mif t U< «c*o|ftSt'itw2*©5p^a, SfcttWS*^©^? 
IB v- - <ir ^ * o n #j B#£iJ *" t -f £ ft v- - ^ >- * ± 5 HUfBffi ^#^^jJb b "C </ > 5 tifffl 

/h-tt * 5 fiiTia - ^ ^ ^ © 0B *&J**!I Sr * * . 
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mrcd^? vsvt Lx<D&f$ft<Dmm&hz>w-imMm<D 2m<D^mt<Dmmmmm^ 
is v z> m$m m mm £ j? ai u 

mw> 3 m (o wmm m mm- & -t*< ? h ^<dJj ^ k mza-t zmhz^fcmz. mmm fern # £ 
St l ft M&f&ft ©ii & 5 vMtt fp] © J§ «b ^ & ft/h i * 5 a» 5 v ^ teF;f;£ t ^ * 5 

tute it % w -it 1- s m m sk ± <d m m& mmm %m # <n w ± m msx r <d b# mm <n m$tK 
Ki^fit, m^mfiKmitte^xm^mfemmttt-tz^? h^t LT^foMj^u 

t -r s it * « e id t a « <z> * n>j ffi h m j£ * » o 

itm{f^#WjfcLT^5i8F^teif! 1 cow®.&k 5 . «#ss#&3S£l-c 1^5 #11111 id 
ttttfs 1 ©»te£afcas&2©Rte&i: b^to^ roj o^raBasfc-efes^-^v^ 

mmmm k %> # 5 b# f h i +e iiras w u 

\t#m l, #i*WEra<o^i*ia(cftsM8E^raffiKB8*©3j*^is^i-^<^ h/w^ai^i- 

b< ttM^<ofa£m::fc5l$MKffl©'<* h^t LT^-fa^ ml IB WW F/^L 
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^iffltsr £ ^ i-^fS5ft« i 3 \zmm.(Dmm&.mm^m 0 

[f&3ft« l 6 ] fflM{ig(7)M^}c:^#^^x.5$| : g : ^#^^«W^^ l om^mftb 

m tea k is ^ $ ti tcmmm ^m^- (Dm^^tMit-r^ *m®i <d$& w.fr<b<DM%x 
hzmn&fcgt&xhz t 
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m ft s 5 fi bt ± <£> & a x # fc hu f a so £ a # K M L T , 
m&mj£m%-%mc&mxm7£ i,±mm i t^sg 2 ©ai^sm©^ t ©sep? 

^iHi{c:^ji:ftii:^^tt^fi!c^^ffabb, mHBj&fi-£tc&m$ti&!&ft%&mm %b lx^ 

mmm^^±m.(DiiLW:b, 

sum-fab. 
mMwm<D^m^x(Djjmxhhjji±^ t 

[If « 1 8 3 *NiJ^g^ai^^^»S:#x.S*t^#*s^K^^ff 1 (omUMRb 

b m iam^# # mm m ji * w tc ft v > ^ ji &m & m M-r z n £ 1- £ o 

$t w m # ^ tu ie ft a # # m k w t c ^ & m # & t fc ft ^ 1 g ji & w # & $j ^ -r 5 r t \ z. «t 
or, tfria^2<D*fe^a#cD-<^ h/ut lt^^^s n b *m'#kb-tz>m^^ 1 una* 
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IS <7) fg£#$J CD 7 U - A <D«&£ i # 3 «H8ft-fc > V <D & K#@f & it & £ 3 «H8&ft 

3 «nKft-t ^^-<Dwm.mm K&^xmit vtimm<Dm^ & «riaa^«# t itufe^ 

[fS*«2 2] lfi^MSBSttlKft^^f-^SirK^Soaft^^^oSBt&MfwJift 
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m m w 

m^h^±^tix^^m^mn^mcm^(Dmm^2:^xm±ir^m^m^^ 

;*ffr k itst5¥®±fc5 i^±«-t^#tl* L/ttfi^#£ffl^T, a#3§Mi 
fa<D7k^mftx<DXfoxhzjj&n(D'Pte< lm&wtu-tzz- k^mwk-r 
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